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Aerial Platform Concepts Considered  

Pre-Decisional Information -- For Planning and Discussion Purposes Only

Superpressure Balloon (JPL 
Venus prototype)

Phase Change Fluid 
Balloon (JPL)

Air Ballast Balloon (Google Loon)

Mechanical Compression 
Balloon

(Thin Red Line Aerospace)

Pumped Helium Balloon 
(Paul Voss CMET)

Hybrid Airship (Northrup  Venus Atmospheric 
Maneuverable Platform (VAMP)

Northrop Grumman

Solar Aircraft 
Geoff Landis (NASA-GRC)

Fixed Altitude Variable  Altitude
Variable  Altitude and 
Lateral Control
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Comparative Analysis of Platforms

Venus Aerial Platform Trade Study

Pre-Decisional Information -- For Planning and Discussion Purposes Only
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Altitude Controlled Balloons
Current Capabilities at Earth 

Venus Aerial Platforms Study 
Pre-Decisional Information -- For Planning and Discussion Purposes Only

Google Loon Flight
September 2016
Flight duration 190 days

Variable altitude     
air ballast balloon

Using air currents to 
navigate
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Platform Concepts

• Fixed Altitude –SP Balloon

• Variable Altitude

– Air ballast

– Pumped Helium

– Mech. Compression

– Phase Change

• Variable Altitude and Lateral 

Control

– Solar Airplane

– Hybrid Airship

• cycles

Aerial Platforms Technology Maturity Assessment (1 of 2) 

Venus Aerial Platforms Study 
Pre-Decisional Information -- For Planning and Discussion Purposes Only

Altitude Range Studied

Nominal  Range
• Upper limit (60km, -35C)
• Lower limit (50 km, 65C)

Extended  Altitude Range (Note 1)
• Upper limit (60km, -35C)
• Lower limit (40km, 115C)

Nominal Range
• Upper limit (60km, -35C)
• Lower limit (50 km, 65C)

Note 1 :  For brief excursions into the high temperature region, temperature sensitive 
components(electronics, sensors, batteries can be maintained below 30C)

Nominal Range (Note 2)
• Upper limit (66km, -45C)

• Lower limit (62 km, -35C)

Nominal Range
• Design Altitude(53km, 30C)
• Excursions of  (2km, 15C)

Note 2 :  Solar airplane can only fly on the day side of Venus above the clouds



Aerial Platforms Technology Maturity Assessment (2 of 2)
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Low Low to Moderate Moderate High Very High
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Scientific Assessment of Aerial Platforms  

Pre-Decisional Information -- For Planning and Discussion Purposes Only

Atmospheric 
Gas 

Composition

Cloud Haze 
Composition

Atmospheric 
Structure 

Investigations

Geophysical  
Investigations

Surface 
Imaging 

Aerial Platform 
Instruments

Drop 
Sondes

• Experimental techniques identified and evaluated
• Instruments with multiple science functions e.g. magnetometers identified
• Contributions to VEXAG Goals Objectives and Investigations (GOI) assessed 

• Atmospheric Science
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Scientific Assessment of Aerial Platforms
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Venus Aerial Platforms – Design Sweet Spot

Pre-Decisional Information -- For Planning and Discussion Purposes Only

Altitude controlled balloons represent a “sweet spot” in 
the aerial platform option space.

Venus Aerial Platforms Study 

Solar Airplane        
(3D control) 
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Hybrid airship 
(3D control)

Fixed Altitude

Variable Altitude 
Nominal Range* 

Variable Altitude 
Enhanced  Range* 

* Nominal Range
Altitude 50 to 60 km

*  Enhanced Range
Altitude 40 to 60 km  
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Venus Aerial Platform Summary Report 
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https://www.lpi.usra.edu/vexag/reports/Venus_Aerial_Platforms_Final_Report_Summary_Report_10_25_2018.pdf

https://www.lpi.usra.edu/vexag/reports/Venus_Aerial_Platforms_Final_Report_Summary_Report_10_25_2018.pdf
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• Venus Aerial Platforms (VAPs) could offer a credible pathway to long 

duration in situ missions at Venus. Missions which explore the temperate 

zone in the Venus clouds are the place to start

• Focusing on the temperate zone enable us to capitalize on the rich 

heritage of conventional sensors and electronic systems.  

• Although the VAP technology for the SP platform is almost ready now, a 

multi-year investment program focusing on variable altitude capability 

would enhance the science capability of these platforms 

• Among the opportunities for the application of VAP technology are: 

– Joint NASA Russian Venera D Mission Concept– NASA contribution

– Venus Flagship Mission – currently being studied by NASA

– Venus Bridge – atmospheric elements

– Future competitive opportunities – New Frontiers and Discovery

Summary

Venus Aerial Platforms Study 
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